Abstract: Analysts frequently have used health maintenance organization (HMO) staffing patterns as a yardstick for estimating national clinical workforce requirements. Based on a nationwide survey of fifty-four staff-and group-model HMOs, the largest sample yet used in an analysis of this type, this DataWatch examines physician-to-member ratios, the use of nonphysician providers, and HMOs' methods of estimating clinical staffing needs. Overall physician staffing ratios and primary care physician staffing ratios closely resemble those reported in previous studies, but they exhibit wide variability and are strongly correlated with HMO size. Although caution should be exercised when using HMO staffing ratios in projections of physician workforce requirements, the ratios described here support projections of a specialty physician surplus.
R
ecent physician workforce recommendations have touched off a debate on generalist-to-specialist physician ratios. 1 Much of the evidence used in this debate has been based on staffing patterns in health maintenance organizations (HMOs), which for years have been used as a yardstick for national clinical workforce requirements. 2 Analysts have examined staff-and group-model HMOs most closely because those HMOs can provide accurate data on both staffing and the populations they serve, are staffed to provide comprehensive care to all of their members, and use an efficient mix of generalists and specialists 3 Obtaining accurate data on the number of full-time-equivalent (FTE) physicians working for individual practice associations (IPAs) and network-model HMOs is difficult because those physicians frequently provide care to persons enrolled in multiple health plans and do not report the number of hours worked for each plan.
To date, studies of HMO physician staffing have been based on case studies or very small samples. It is unknown how representative those data are. Results of national surveys suggest wide variation in physician staffing ratios. For example, the Group Health Association of America's (GHAA's) D ATAWATCH 1 69 1992 HMO Industry Survey found an interquartile range of 85 to 168 full-time physicians per 100,000 members in group-and staff-model HMOS. 4 This study was undertaken with multiple aims: to describe physician staffing ratios in a relatively large, representative sample of staff-and group-model HMOs; to reexamine projections of a future specialist surplus; to describe the scope of practice of advanced practice nurses (APNs) and physician assistants (PAS); and to describe how HMOs assess staffing needs.
Study methods. Project staff mailed the clinical staffing survey in December 1993 to medical directors of all 106 GHAA-member HMOs that had staff-or group-model components. Fifty-eight HMOs responded, yielding a 54.7 percent response rate. We excluded four responses that identified their predominant model type as either network or IPA. Project staff contacted responding HMOs by telephone to clarify or correct data that appeared inconsistent or out of range.
The questionnaire asked about percentages of enrollment made up of women of childbearing age, children, and Medicare or Medicaid recipients; numbers of FTE physicians and vacancies overall and by specialty; numbers of FTE nonphysician providers and vacancies overall and by profession; the use of APNs and PAS for patient care and other functions; and the use of target staffing ratios and other criteria for projecting staffing needs. It asked respondents to exclude hospital-based staff from their counts of both FTE physicians and nonphysicians.
We used unweighted and enrollment-weighted means, standard deviations, medians, and cross-tabulations to describe physician and nonphysician staffing patterns and how they vary by model type, size, geographic location, and member characteristics. This study emphasizes the median as a measure of central tendency because it is less susceptible than the mean to the influence of outliers.
Findings
Characteristics of responding HMOs. Exhibit 1 compares the characteristics of responding HMOs to those of all US. group-and staff-model HMOs. The responding staff-model HMOs ranged in size from 3,000 to 380,000 members, with a median of 70,000. Group-model HMOs ranged from 161 members to 2.2 million members, with a median size of 73,968. The industry median was 61,022 for staff and group models at the end of 1993, compared with a median of 71,018 for the combined respondents.
Responding HMOs were more likely than the industry as a whole to serve Medicare and Medicaid beneficiaries. 5 Thirty-nine provided usable data on the total number of FTE physicians on staff or under contract; twenty-eight provided complete specialty-specific FTE dara; and twenty-four provided at least some information on vacancies.
Definitions of "full time." The questionnaire asked HMOs to report the minimum number of hours that physicians and nonphysicians must work per week to be considered full time. Reported full-time standards for physicians ranged from twenty-seven to fifty hours, with half at forty hours. Some HMOs reported that they did not include hours spent doing hospital rounds; others said that they did. Ninety percent of HMOs defined "full time" for all types of nonphysician providers as thirty-five hours or more, and 60 percent defined it as forty hours or more. Physician staffing ratios. Examination of scatterplots revealed a distinct threshold at about the 80,000-member level, below which variability in physician staffing ratios was far greater than among larger HMOs. Accordingly, we use 80,000 members as a dividing point in presenting the staffing ratios by HMO size. As it happens, this divides both the sample and the universe of staff-and group-model HMOs approximately in half.
Exhibit 3 presents total numbers of FTE physicians per 100,000 members. The overall unweighted median was 119.9, and the overall median enrollment-weighted ratio was 136. By comparison, Susan Palsbo and colleagues reported an unweighted median ratio of 120.2 physicians per 100,000 for group-model HMOs in 1992. 6 Jonathan Weiner estimated an overall HMO physician staffing level of 120 physicians per 100,000 members in 1993, based on data from GHAA and other sources. 7 The number of physicians per 100,000 members varies greatly by enrollment size. We hypothesized that the smallest HMOs might tend to be young plans operating in "start-up" mode, but this does not seem to explain the difference between size categories. None of the HMOs represented in Exhibit 3 was less than two years old at the time of the survey.
Responding HMOs that serve Medicare recipients had lower median physician-to-member ratios than those that do not, even after size category is controlled for. This is somewhat unexpected in view of studies showing that Medicare beneficiaries require more medical care per capita than other segments of the population require. 8 On the other hand, among HMOs that have Medicare members, Medicare enrollment as a percentage of total enrollment is strongly correlated with the number of FTE physicians per 100,000 members (r = .55; n = 28). The explanation for this seeming anomaly may be that Medicare members make up a small percentage of total enrollment in most HMOs that have Medicare contracts. Hence, other HMO characteristics obscure the effects of Medicare enrollment in a simple comparison of HMOs with and without Medicare contracts. 9 In the over-80,000 enrollment category, HMOs with Medicaid members have a higher median physician-to-member ratio than those without Medicaid members. Medicaid enrollment as a percentage of total enrollment, however, is uncorrelated with the number of FTE physicians per 100,000 members. Although many Medicaid beneficiaries may have unmet health care needs on entering the program, they also tend to be relatively young; thus, it is not clear whether they require much more medical care per capita than the population in general requires.
Like the ratio for all physicians, the primary care physician ratio tended to be higher and to exhibit greater variability in HMOs with fewer than 80,000 members than in larger HMOs (Exhibit 4). The differences between Medicare and non-Medicare HMOs are smaller than those seen in Exhibit 3 and are consistent with the hypothesis that HMO size drives the variation in the primary care physician ratio more than the presence or absence of Medicare recipients does. Differences between Medicaid and non-Medicaid HMOs are also smaller for primary care physicians than corresponding differences in Exhibit 3, and in the 80,000-and-over enrollment category the difference is in the opposite direction.
Exhibit 5 presents distributions of primary care physicians as a percentage 10 This percentage varied little by size category, but its weighted median was more than twenty percentage points higher in staff-model than in group-model HMOs, and much higher in Medicare than in non-Medicare HMOs. The differences between Medicaid and non-Medicaid HMOs were less dramatic.
Exhibit 6 shows distributions of FTE general pediatricians per 100,000 pediatric members. The overall weighted median of this ratio (44.6) is comparable to that of the primary care physician-to-member ratio. Also, like the primary care physician-to-member ratio, this ratio has a substantially greater weighted median (75.1) in HMOs with fewer than 80,000 members than in those with 80,000 members or more (42.2).
Use of nonphysician providers. The use of nonphysician providers, especially APNs and PAS, is of special interest because emerging research shows that their use plays a part in HMOs' strategies to control costs.
Exhi b it 6 Full-Time-Equivalent General Pediatricians Per 100,000 Pediatric Enrollees In Resp o n d in g Healt h M ain ten an ce O rgan izatio n s (HMO s)

All plans
W e i g h t ed U n we i g h t ed St a n d a r d St a n d a r d M ean d e v i a t i o n M e d i a n M ean deviation Median
11
More than two-thirds (65.4 percent) of responding HMOs reported having APNs on staff. The median enrollment-weighted ratio of FTE APNs per 100,000 members in those plans was 19.7, with an interquartile range of 15.9 to 21.5. Almost two-thirds (63.4 percent) of responding HMOs employed PAS. With two exceptions, these were the same HMOs that reported having APNs on staff. The median weighted ratio of FTE PAS per 100,000 members was 8.1, with an interquartile range of 8.1 to 14.8. To investigate the relationship between nonphysician and primary care physician staffing, we divided the HMOs that reported both nonphysician and physician FTEs (n = 28) into four groups of equal size based on ratios of nonphysicians to primary care physicians and compared primary care physician-to-member ratios across the categories. The results showed a monotonic inverse relationship between nonphysicians per primary care physician and primary care physicians per 100,000 members: The group with the lowest nonphysician-to-primary-care-physician ratio had a weighted median of 77.7 primary care physicians per 100,000 members; the secondlowest group, 61.4; the third group, 51.9; and the highest group, 47.6.
In three-quarters of HMOs that use APNs, the APNs have authority to and 70 percent, respectively) , but only about half of those include the APNs and PAS on provider lists from which members select their personal clinicians when they join the HMO.
In most HMOs, APNs and PAs provide direct patient care to all categories of patients except psychiatric patients (Exhibit 7). This may be because psychiatric patients tend to receive care from other types of nonphysicians, such as psychologists and social workers. APNs are most likely to provide care to obstetrics/ gynecology patients, while PAs are least likely to be used in that capacity. "Other" care provided by nonphysician providers most frequently includes urgent care or a particular. specialty at the HMO. Nurses, physicians, and PAS play different administrative roles in responding HMOs (Exhibit 8).
Methods of estimating clinical staffing needs. Planned enrollment growth is the main measure HMOs use to determine clinical staffing needs (Exhibit 9). More than three-quarters (77.6 percent) of HMOs responding to the question said that they base staffing decisions on that criterion. A related criterion, geographic coverage, is used by 55.2 percent of HMOs.
The second most commonly used measure is appointment waiting time, used by 56.9 percent of responding HMOs. Those plans probably have target waiting times for specific categories of visits, such as a certain number of days for routine physical exams. If no appointments are available within that time period, the HMO begins to think about adding primary care physicians. The most frequently reported "other" measure was expected number of visits based on the population's age and sex distributions.
Most group-and staff-model HMOs (59.3 percent) reported that they use specific target member-to-primary-care-physician ratios to estimate staffing needs. Twenty-four responding HMOs (80 percent of those using such target ratios) reported target ratios between 1,500 and 2,000 members per primary care physician. The single most common target ratio was 2,000 adult members per primary care physician, reported by 35.5 percent of respondents. Another 16 percent of HMOs reported a target ratio of 1,800 members per primary care physician. The third most frequently reported ratio, used by 9.7 percent of responding HMOs, was 1,500 members per primary care physician. The median value was 1,800 members per primary care physician, with a mean of 1,713. By comparison, when the figures in Only one HMO reported that it modified its target member-to-primarycare-physician ratio for Medicaid members, but 59 percent modified it for Medicare members. Among those plans, the target ratio for Medicare members was typically one-half to two-thirds as many members per physician as the target ratio for non-Medicare members. Target ratios ranged from 250 to 1,000 Medicare members per primary care physician, with a median of 650 and a mean of 645.
Several HMOs reported one target ratio for adult primary care physicians, another for pediatric physicians, and another for specialists. Target ratios specifically for adult primary care physicians ranged from one FTE per 1,700 to one per 2,000. For pediatric members, values ranged from one FTE primary care physician per 1,200 members to one per 1,800 members. The distribution of HMOs' actual primary care physician staffing ratios closely resembles that of their target ratios, although the target ratios vary slightly less than actual ratios. More than 80 percent of responding HMOs reported target ratios of fifty to sixty-seven primary care physicians per 100,000 members, while the interquartile range of the observed ratios is forty-six to sixty-nine primary care physicians per 100,000 members.
Most HMOs did not report using target ratios or other formulas for estimating nonphysician staffing needs. Of those that did, more base their estimates of need on nonphysician-to-physician ratios than on nonphysician-to-member ratios. Target ratios of one nurse practitioner or PA to two physicians were nearly universal among HMOs reporting such ratios.
Di scu ssi o n
Our findings are congruent with previous analyses that project medical workforce requirements based on HMO ratios of about 120 to 140 total FTE physicians per 100,000 members, with a specialist-to-generalist ratio of between sixty/ forty and fifty/ fifty. Considering the omission of hospitalbased providers from our data set, about 140 FTE physicians per 100,000 and about 40 percent primary care physicians may be closer to the mark.
Most HMOs will add about 1.5 to two times as many primary care physicians to care for Medicare members as for an equal number of nonMedicare members. The trend toward increasing Medicare enrollments and the rapid growth of this segment of the population could be the most important factors for analysts to consider as they project HMOs' future enrollment and physician requirements. 13 The resulting increase in primary care physician-to-member ratios may be partly offset, however, by increased use of patient care teams that include nonphysicians.
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A few caveats should be kept in mind when considering the implications of these findings. Weiner has noted the risks of extrapolating from HMO staffing levels to national physician workforce requirements, even after adjusting for patient characteristics, hours worked by FTEs, and the use of nonphysicians.
14 The absence of data from IPA and network-model HMOs limits the generalizability of our findings, and the omission of hospitalbased providers may have led to underestimates of the numbers of FTEs in some specialties. The latter may have been partly offset by reports of head counts rather than FTEs. Many predominantly staff-and group-model HMOs are actually mixed models, providing primary care in a staff or group component and specialty care in an IPA or network component. Thus, the difficulties of obtaining physician FTE data from IPAs and networks are not entirely absent from surveys of staff-and group-model HMOs.
Both actual and target physician-to-member ratios vary widely in HMOs, and HMO size is by far the strongest correlate of the actual ratios. Although the majority of staff-and group-model HMO members are in plans in the over-80,000 size category, more than half of the HMOs have fewer than 80,000 members. Richard Kronick and colleagues estimate that a minimum enrollment of about 60,000 is needed to support a full complement of full-time physicians in most of the general hospital specialties. 15 Today, however, about half of all small HMOs have at least twice the number of physicians per 100,000 members assumed by that analysis. Despite rapid growth and mergers, it would be premature to predict the disappearance of small HMOs. Their number could even grow, especially if a new wave of physician-sponsored HMOs emerges. 16 Many health care plans, including HMOs, will not reach the provider-to-enrollee ratios seen in large staff-and group-model HMOs-at least in the foreseeable future.
